Introduction
The genus Scorzonera L. (Asteraceae), with about 160 species belonging to the subtribe Scorzonerinae Dumort. of the tribe Cichorieae, is widespread in the more arid regions of Eurasia and northern Africa (Bremer and Anderberg, 1994; Nazarova, 1997) .
After the genus Scorzonera s.str. was revised by Chamberlain (1975) for the Flora of Turkey, many new species have been recorded from Turkey. The classification of the genus has been highly controversial (Nazarova, 1997; Mavrodiev et al., 2004) , and because of this different taxonomic treatments have been used in the floras. Starting with De Candolle (1805), frequently Scorzonera species with a conspicuous cylindric carpopodium were placed under a separate genus, Podospermum DC. (Cassini, 1826; Dumortier, 1827; Endlicher, 1838; Grosheim, 1949; Kuthatheladze, 1978; Pignatti, 1982) . Conversely, the genus was maintained in a wider circumscription but divided into 4 sections by Boissier (1875), Podospermum, Euscorzonera Lipsch., Lasiospora Less., and Epilasia (Bunge) Benth. or divided into 3 subgenera (Podospermum, Pseudopodospermum (Lipsch. et Krasch.) Lipsch., and Scorzonera) by Lipschitz (1935 Lipschitz ( , 1939 and Kamelin and Tagaev (1986) . Scorzonera in a wide circumscription was used in many floras as well, e.g., Chamberlain (1975) and Chater (1976) ; Pignatti (1982) , however, was an exception. First phylogenetic analyses of Scorzonera by Mavrodiev et al. (2004) and Owen et al. (2006) provided evidence that the previous morphology-based classifications are at least partly artificial. These 2 analyses arrived at partly different phylogenetic reconstructions with respect to the relationships of the major clades. According to Mavrodiev et al. (2004) , Scorzonera, Podospermum, and Lasiospora should be recognized as distinct genera. The Turkish species S. rigida and S. seidlitzii, treated under the sect. Pulvinares by Kamelin and Tagaev (1986) , were grouped together with Lasiospora latifolia Fisch. & C.A.Mey. and L. hirsuta (Gouan) Cass. with 100% bootstrap value (Mavrodiev et al., 2004) . In addition, the phylogenetic reconstruction by Owen et al. (2006) revealed that Lasiospora represents a lineage separate from Scorzonera.
Since the genus Scorzonera in its wide sense was revised by Chamberlain (1975) to comprise 42 species in Turkey, many botanists have published new taxa (Coskuncelebi et al., 2012; Makbul et al., 2012) and new records (Doğan and Duran, 2010) from Turkey without considering classification. According to Makbul (2012) , the genus Scorzonera s.l. is represented with 49 species (57 taxa) in Turkey. Currently, Scorzonera in its wide sense is represented by 52 species (59 taxa) in Turkey, and among these 31 are endemics. Recently, some palynological (Blackmore, 1982; Türkmen et al., 2010) , anatomical (Makbul et al., 2011a (Makbul et al., , 2011b , cytological (Owen et al., 2006; Martin et al., 2012) , and phylogenetic (Mavrodiev et al., 2004 ) studies have been Six endemic taxa (Scorzonera boissieri, S. karabelensis, S. longiana, S. sandrasica, S. ulrichii, and S. zorkunensis) were treated under sect. Anatolia in the present study. All members of sect. Anatolia share similar micro-and macromorphological features and are mainly distributed in South Anatolia (Figure 1 ). Although an unpublished phylogenetic analysis by the authors based on sequence data of nrDNA-ITS and cpDNA supports establishment of sect. Anatolia under the S. subg. Scorzonera, Mavrodiev et al. (2004) and Owen et al. (2006) stated that Scorzonera s.l. is clearly polyphyletic and includes distinct lineages, to be recognized as separate genera. Mavrodiev et al. (2004) also reported that these lineages consist of many groups that are still not sufficiently delimited based on molecular data. On the other hand, Owen et al. (2006) reported that the genus Scorzonera s.l. could be divided into 2 distinct groups based on cytogenetic and molecular data: 1 with 2n = 12 and a second with 2n = 14; however, Nazarova (1997) also reported that S. subg. Scorzonera includes taxa with 2n = 12 (sect. Nervosae: S. latifolia; sect. Pulvinares: S. seidlitzii, S. rigida) and 2n = 14 (sect. Nervosae: S. ketzkhovelii) and does not confirm the division of the genus into the sections suggested by Lipschitz (1964) . Anatolia includes taxa with 2n = 14 (S. longiana, S. boissieri), 2n (4x) = 28 (S. zorkunensis), and 2n = 12 (S. karabelensis, S. sandrasica, S. ulrichii) . Our results agree with the view of Nazarova (1997), but do not concur with the view of Owen et al. (2006) . Mavrodiev et al. (2004) and Owen et al. (2006) suggested treating Lasiospora as a separate genus including the Turkish species S. rigida, S. seidlitzii, and S. latifolia; however, our cytologic and morphologic data of S. rigida and S. seidlitzii show that these taxa should be placed under the subg. Scorzonera sect. Pulvinares, as indicated by Lipschitz (1964) and Nazarova (1997) .
Members of S. sect. Anatolia generally grow on rockystony slopes in alpine meadows (S. boissieri, S. longiana, S. zorkunensis) and clearance or boundaries of pine forests (S. karabelensis, S. ulrichii, S. sandrasica) under the effect of the Mediterranean climate. Members of this section are given in an alphabetical order together with the updated threat category, chromosome number, and other valuable data as follows. Chromosome number: 2n = 12 (first report in this study) (Makbul 134) .
Flowering/fruiting period: May-June/June-August. Habitat: Rocky-stony slopes, clearance of Pinus nigra forest.
Distribution: Endemic, South Anatolia, Mediterranean element.
Reassessed threatened category: VU: B2ab (iii, iv) (VU, according to Parolly and Kilian, 2003) . This local endemic was recollected from Karabel Geçidi (type locality), and according to Parolly and Killian (2003) its distribution reaches the upper slopes of Akdümen Tepe (1742 m) in the greater Boncuk mountain range. The habitat quality and the number of mature individuals lead us to treat this taxa under VU according to IUCN (2012) .
This stenoendemic taxon was previously treated under subg. Scorzonera sect. Nervosae Lipsch. by Parolly and Kilian (2003) . According to Lipschitz (1935 Lipschitz ( , 1964 , sect. Nervosae is characterized by large perennials with densely leafy stems and tomentose indumentums, but S. karabelensis is a scapigerous to subscapigerous perennial herb with sericeous appressed indumentums. Hence, it is more proper to place S. karabelensis under the sect. Anatolia based on the gross morphological characters given above. 3.1.3. Scorzonera longiana Sümbül, Edinburgh J. Bot. 48: 35 (1991). Type: Turkey, C4 Antalya: Gazipaşa, from Çobanlar village plateau to Oyuklu plateau, 1900 Oyuklu plateau, -2000 Oyuklu plateau, m, 11.07.1983 , Sümbül 2239 (holo.: HUB!, iso.: E! K photo!).
Chromosome number: 2n = 14 (first report in this study) (Makbul & Coşkunçelebi, 255) .
Flowering/fruiting period: July/July-August. Habitat: Alpine, stony meadows. Distribution: Endemic, South Anatolia, Mediterranean element.
Reassessed threatened category: EN: B2ab (ii, iii) (EN, according to Ekim et al., 2000) .
Scorzonera longiana was not previously placed into any infrageneric group. The phenetic features support its placement in S. sect. Anatolia of S. subg. Scorzonera. Chromosome number: 2n = 12 (first report in this study) (Makbul & Coşkunçelebi, 232) .
Scorzonera sandrasica
Flowering/fruiting period: June-July/July-August. Habitat: Above forest boundaries, alpine hills, rocky grasslands.
Distribution: Endemic, Southwest Anatolia, Mediterranean element.
Reassessed threatened category: EN: B2ab (i, ii) (EN, according to Ekim et al., 2000) .
This endemic taxon was not previously placed into any infrageneric group. It is only known from the type locality, and its morphological features suggest its placement in the newly described S. sect. Anatolia. Chromosome number: 2n = 12 (first report in this study) (Makbul & Coşkunçelebi, 237) .
Scorzonera ulrichii
Flowering/fruiting period: June-July/July. Habitat: Slopes, clearance of Pinus, calcareous and stony areas.
Reassessed threatened category: VU: B2ab (ii, iv) (EN, according to Parolly and Kilian, 2002) . This endemic species was previously placed under the S. subg. Scorzonera sect. Nervosae. The section is recognized for its large perennials with densely leafy stems and tomentose indumentum as stated by Parolly and Kilian (2003) . However, S. ulrichii is a scapigerous to subscapigerous caespitose perennial herb with lanate indumentum. Therefore, it is more appropriate to place it under the sect. Anatolia. Chromosome number: 2n = 4x = 28 (first report in this study) (Makbul & Coşkunçelebi, 242) .
Scorzonera zorkunensis
Flowering/fruiting period: July/July-August. Habitat: Serpentine steppe. Distribution: Endemic, South-East Anatolia, Mediterranean element.
Reassessed threatened category: EN: B2a (ii, iii) (EN, according to Coskuncelebi et al., 2012) .
Scorzonera zorkunensis was previously treated under the subg. Scorzonera sect. Nervosae as stated by Coskuncelebi et al. (2012) . Scorzonera zorkunensis is a scapigerous and mostly caespitose perennial herb with lanate indumentum. Thus, we decided that it is more suitable to treat it under the sect. Anatolia. After a detailed examination of the specimens stored in E (E00385297! for S. davisii Lipsch. and E00476936!-E00224242!-E00224241! for S. tenax Rech. f.) and comparison of the specimens described in the original papers (Lipschitz, 1964; Rechinger, 1977) , we determined that the 2 taxa are very similar in terms of some morphological features such as entire leaves and glabrous and verrucose achenes and that they fall within the variation of S. davisii. Based on all available evidence, we conclude that S. tenax is conspecific of S. davisii. S. adilii is described from Aydos mountain, Konya, Turkey (Duran, 2002) . The features of S. adilii reported by Duran (2002) are not sufficiently clear to separate this taxon from S. rigida. Entirely barbellate pappus hairs are also seen in some specimens of S. adilii, as in S. rigida. These 2 taxa are morphologically very similar. Both taxa are subscapigerous perennial herbs with caespitose habitus and have short-pilose achene indumentums. According to Chamberlain (1975) and Parolly and Kilian (2003) , S. rigida is a highly variable taxon distributed mainly throughout SE and E Anatolia, but it also appeared in Aydos mountain (Konya). S. adilii was discovered from the adjacent area of the type locality of S. aytatchii A. Duran & Sağıroğlu (2002) , which Parolly and Kilian (2003) 
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HUB!).
Scorzonera hieraciifolia is highly variable taxon distributed mainly in salty habitats around Tuzgölü (Konya). Scorzonera hieraciifolia shows a range of variation observed in the leaves and stem. Scorzonera kurtii is separated from S. hieraciifolia (Yıldırımlı, 2012) mainly by leaf and stem features that are in the range of variation observed in the subpopulation of S. hieraciifolia distributed around Tuzgölü. In particular, pinnatisect leaves, achene characteristics, and salty habitus of the S. kurtii are very similar to some specimens of S. hieraciifolia stored in RUB (Makbul 127!, 138!) . Additionally, the range of variation observed in both quantitative and qualitative characters of S. kurtii fall fully within S. hieraciifolia. Thus S. kurtii was considered a synonym of S. hieraciifolia. Further examinations of many recent samples from type localities of S. pygmaea subsp. pygmaea and S. pygmaea subsp. nutans and type specimens stored in E herbarium did not support the separation of these 2 taxa as indicated by Chamberlain (1975) . Many samples including the types and recent collections share similar ranges in stem and leaf size. In addition, detailed gross morphological examination of specimens belonging to S. pygmaea subsp. pygmaea and S. pygmaea subsp. nutans revealed that these 2 taxa are very similar in terms of character combination of general habitus, phyllary, and achene shape and size. Additionally, our phylogenetic analysis based on unpublished molecular data (submitted to GenBank) belongs to several populations of both S. pygmaea subsp. pygmaea (GenBank accession no.: KF925533) and S. pygmaea subsp. nutans (GenBank accession no.: KF925532) and supports the integration of subspecies under S. pygmaea. Parolly and Kilian (2003) reported that it is not possible to separate these 2 taxa based on the traits referred to by Chamberlain (1975) . Recently, Koyuncu et al. (2013) suggested that these 2 subspecies should be described as varieties because of the similarity in traits and the overlapping distribution range. However, Koyuncu et al. (2013) did not give enough evidence for separating these taxa. Additionally, Koyuncu et al. (2013) reported that there are no distinct differences among the examined specimens based on anatomical, palynological, and ecological features. Hence, we decided that S. pygmaea var. pygmaea, and S. pygmaea var. nutans should be combined under the name of S. pygmaea.
Scorzonera pygmaea
New suggestions for the subgeneric level
After detailed examination of several specimens of Scorzonera hieraciifolia, which is treated under subg. Podospermum (DC.) Lipsch. sect. Pseudopodospermum Lipsch. , we decided that S. hieraciifolia should be placed in subg. Podospermum (DC.) Lipsch. because of the stipitate achene, corniculate phyllaries, and cylindrical roots. Although Mavrodiev et al. (2004) and Owen et al. (2006) proposed that the genus Podospermum be recognized as separate genera, they did not supply sufficient molecular data. The present authors follow Lipschitz (1935 Lipschitz ( , 1939 and Kamelin and Tagaev (1986) . Additionally, some unpublished data obtained from achene ultrastructure, basic chromosome number, and pollen lacuna types, according to Blackmore (1982) , suggest S. hieraciifolia be placed under subg. Podospermum. Scorzonera hieraciifolia has lanata type pollen which is the common pollen type of subg. Podospermum (Blackmore, 1982) . All examined members of Podospermum were characterized by a pericarp, which consisted of only sclerenchymatic cells (homogenous pericarp). It was determined that S. hieraciifolia has a homogenous pericarp structure as in subg. Podospermum. Additionally, the chromosome number of S. hieraciifolia is 2n = 14 (Makbul & Coşkunçelebi, 127) . According to Nazarova (1997) , the basic chromosome number is x = 7 in all Podospermum members. Therefore, S. hieraciifolia was transferred to subg. Podospermum. Scorzonera elata Boiss. and S. inaequiscapa Boiss. treated under subg. Scorzonera sect. Foliosae (Boiss.) Lipsch. and sect. Papposae Lipsch. et Krasch. , respectively, were moved to subg. Pseudopodospermum based on examination of the gross morphology of several samples. According to Lipschitz (1935) , Pseudopodospermum is characterized by stipitate achene, non-corniculate phyllaries, and simple leaves. These characteristics were observed in all specimens of S. elata and S. inaequiscapa. Corroborating these results, our further micro-/macromorphological observation showed that both taxa should be moved to subg.
Pseudopodospermum.
Additionally, S. tomentosa L., treated under S. subg. Scorzonera sect. Gelasia (Caas.) Less. by Kamelin and Tagaev (1986) , should be moved to subg. Scorzonera sect. Nervosae Lipsch. Section Gelasia consists of height and pubescent and caulescent plants with smooth achenes, but S. tomentosa has densely pubescent caulescent plants with distinctly ridged achene. Consequently, S. tomentosa shared specific features with sect. Nervosae, and because of this it should be moved from sect. Gelasia to sect. Nervosae. Makbul et al. (2011a Makbul et al. ( , 2011b reported that stem and leaf anatomical and palynological properties (Türkmen et al., 2010 ) also supported the conventional taxonomic treatment suggested by Kamelin and Tagaev (1986) . According to detailed examination of our own and type specimens (E, RUB, and KTUB), as well as unpublished cytological, anatomical, palynological data, the taxonomic rank of S. phaeopappa and S. semicana DC., traditionally treated under subg. S. sect. Pseudopodospermum , was evaluated as S. subg. Pseudopodospermum (Lipsch. et Krasch.) Lipsch. Duran et al. (2013) and Güzel et al. (2013) recently published 2 Scorzonera taxa, S. aksekiensis A.Duran & M.Öztürk and S. pacis Guzel, Kayikci & S.Yildiz, respectively, from Turkey. However, they did not suggest any subgeneric or sectional groups for these 2 taxa. According to the description appearing in the original paper, S. aksekiensis should be treated under subgenus Pseudopodospermum based on stipitate achene, tuberous root, and entire leaves, and this has been carried out for the first time in the present study. Similarly, S. pacis should be treated under subgenus Scorzonera sect. Foliosae due to the high foliated stem and distinct toothed and winged achenes. Other infrageneric and sectional changes suggested here are given in Table 3 .
Excluded and included taxa from the list of Scorzonera recorded from Turkey
Scorzonera hispanica was recorded for Turkey based on samples from vegetable sellers at Pera (İstanbul); however, information about the origin of these samples is missing from both national and international herbariums. For this reason we thought that the samples sold by local sellers belong to S. mollis subsp. mollis. During this review, intense field work was conducted around Tekirdağ and Mürefte districts where S. hispanica is possibly distributed and/or recorded from. We were not able collect or observe S. hispanica. Nevertheless, populations of S. mollis subsp. mollis are abundant in the cited area. The individuals of S. mollis subsp. mollis appear similar, at first glance, to S. hispanica. Because we thought that S. hispanica may have been confused with S. mollis or recorded by mistake, this taxon was excluded from the list of Scorzonera distributed in Turkey.
Scorzonera cretica Willd. naturally distributed on Crete (Greek island) was excluded from the list of Turkish Scorzonera. Intensive field work was carried out to find this species in Turkey, but all efforts resulted in nothing.
Scorzonera woronowii Krasch recorded from Turkey by Erik (1990) was based on samples stored in HUB (31446!, 31447!). However, detail examination of these samples showed that they belong to S. ketzkhovelii Grossh, recorded from Turkey by Hamzaoğlu et al. (2010) . Thus S. woronowii was also excluded from the list presented in the following key.
Scorzonera bella Lipsch. was first described by Lipschitz (1963) Chamberlain (1975) under S. veratrifolia Fenzl in the Flora of Turkey. A detailed examination of both types of S. veratrifolia stored in K (K000797281!) and types of S. bella stored in LE! (holo) and E! (iso) shows that S. bella is a separate/distinct species. Thus, S. bella was added to the list of Scorzonera taxa by the authors in the present study.
A new identification key to Scorzonera taxa distributed in Turkey
This key is mainly based on field observations and the examination of samples collected by the authors and specimens stored in the national and international herbaria listed in materials and methods. Chamberlain (1975) gave a key in his account, without infrageneric grouping, for 39 species, and Parolly and Kilian (2003) 
